







AS A  FUEL BECAUSE OF  ITS HIGH  THEORETICAL ENERGY DENSITY  ITS 
INNOCUOUS  COMBUSTION  PRODUCT  WATER	  AND  ITS  UNLIMITED 
AVAILABILITY AS LONG AS A SUITABLE SOURCE OF ENERGY IS AVAILABLE 
TO DECOMPOSE WATER VIA ELECTROLYSIS  (OWEVER WITH CURRENT 
TECHNOLOGY  IT  IS  GENERALLY  KNOWN  THAT  ELECTROLYSIS  IS  AN 
UNECONOMICAL  PROCESS  OF  PRODUCING  HYDROGEN  %XTERNAL 
PROCESSING OF HYDROCARBON COMPOUNDS TO YIELD A HYDROGEN
RICH  GAS  MIXTURE  SEEMS  TO  BE  A  MORE  VIABLE  METHOD  OF 
PRODUCING  LARGE  SCALE  QUANTITIES  OF  HYDROGEN  IN  THE 
FORESEEABLE  FUTURE  (OWEVER  #/  IS  A  BYPRODUCT  OF  THE 
REFORMING PROCESS AND HAS A WELL KNOWN POISONING EFFECT ON 
THE 0T ELECTROCATALYST AT THE ANODE AND HAS TO BE REMOVED TO 
TOLERABLE  LEVELS  (IGH  SURFACE  AREA  0T2U  ELECTROCATALYSTS 
DISPERSED  ON  CARBON  0T2U#	  HAVE  SHOWN  ENHANCED  #/ 
TOLERANCE ; ¯ =  !LTHOUGH LESS SUSCEPTIBLE TO #/ POISONING 
IT  HAS  BEEN  SHOWN  THAT  0T2U  ANODES  ARE MORE  LIKELY  TO  BE 
POISONED BY  SULPHURCONTAINING GASES  SUCH AS (3  AND  3/ 
THAN 0T ANODES ;=  )N ADDITION /ETJEN ET AL  ;= REPORTED A 
LOSS OF  M6 AT  !CM AND # FOR A 0T2U# ELECTRODE 










!NOTHER  PROMISING MIXED METAL  ANODE  IS  0T-O#  ;  = 
-UKERJEE ET AL ; = HAVE SHOWN A THREEFOLD INCREASE IN #/ 
TOLERANCE  IN COMMERCIAL  0T-O#  %4%+	  IN  THE PRESENCE OF 
A MIXTURE  OF  (  AND    PPM  #/  WITH  A  LOSS  OF   M6 
AT  !CM 
!LTHOUGH THESE MATERIALS SHOW INCREASED #/ TOLERANCE A 
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SELECTIVE  CATALYTIC  OXIDATION  OF  #/  TO  #/  AT  AMBIENT 
TEMPERATURES CAN PLAY A SIGNI½CANT ROLE IN INCREASING THE FUEL 






RANGE PPM  TO PERCENTAGE  LEVELS  FROM  IMPURE PRESSURIZED 










4HE  !U4I/  CATALYSTS  WERE  PREPARED  VIA  DEPOSITION
PRECIPITATION  A  PREPARATION METHOD  KNOWN  TO  YIELD  NANO
SIZED GOLD PARTICLES ON THE METAL OXIDE SUPPORT 4HE (!U#L 
SOLUTION WAS ADDED TO HIGH PURITY WATER THAT WAS PREHEATED 
TO  #  AND  THE  P(  ADJUSTED  TO    USING   - .A#/ 
WHEREAFTER  $EGUSSA  0  4I/  WAS  ADDED  AS  SUPPORT 
4HE  CATALYST  WAS  AGED  FOR    MINUTES  AT  #  WHILE 
MAINTAINING THE P( AT  WITH - .A#/ AND  - (./ 
4HE CATALYST WAS WASHED  IN A ½VE STAGE WASHING CYCLE WITH 
HIGH  PURITY  WATER  WHERE  AFTER  IT  WAS  ½LTERED  AND  DRIED  AT 
# FOR  HOURS
#ORDIERITE  -G!L3I/	  MONOLITHS  LENGTH      CM 
DIAMETER      CM    CHANNELSIN	  FROM  #ORNING  WERE 
USED AS THE MONOLITH STRUCTURE TO COAT WITH !U4I/ CATALYST 
4HE  !U4I/  NANOPOWDER  CATALYSTS  WERE  PREPARED  AS 
MENTIONED ABOVE BUT WERE NOT DRIED AT # )N STEAD THE 
CATALYST  WAS  RESLURRIED  WITH  HIGH  PURITY  WATER  TO  YIELD  A 
CATALYST  SLURRY  CONTAINING  APPROXIMATELY  WT  SOLIDS 




4HE  !U4I/  COATED  MONOLITHS  WERE  DRIED  AT  #  FOR 





THE  GOLD  DISPERSION  IN  THESE  SYSTEMS  WITH  CATALYST  BEING 
CRUSHED BETWEEN GLASS SLIDES AND DUSTED ONTO A CARBON ½LM 





SYSTEM  4HE  SYSTEM  WAS  BASED  ON  A  !UBASED  CATALYST 
CHAMBER INCORPORATED IN THE ( FEED LINE PRIOR TO THE ANODE 


















4HE  EF½CIENCY  OF  THE  !U4I/  CATALYSTS  ON  THE  SYSTEM´S  #/ 
TOLERANCE WAS TESTED  IN AN ACTUAL  FUEL CELL  TEST SYSTEM 4HE 
SETUP CONSISTED OF A CATALYST CHAMBER CONTAINING A !U4I/ 







  CM  SINGLE  CELL  0%-  FUEL  CELL  SYSTEM  4HE  -%!S  WERE 
CONDITIONED  AT    !CM  OVERNIGHT  (YDROGEN  WAS 
INTRODUCED AT  TIMES THE STOICHIOMETRIC AMOUNT AND AIR AT 
 TIMES THE STOICHIOMETRIC AMOUNT   4HE CELL TEMPERATURE 
WAS  CONTROLLED  AT  #  WHILE  THE  HUMIDI½ERS  WERE  SET  AT 
#  AND  #  FOR  THE  CATHODE  AND  ANODE  RESPECTIVELY 
4HE HEATED LINES TO THE FUEL CELL WERE CONTROLLED AT #  
/NCE CONDITIONED AND AFTER THE POTENTIAL HAS STABILISED 








)N  ORDER  TO  COMPENSATE  FOR  OHMIC  OVERPOTENTIAL 
LOSSES  THE  RESISTANCE  COMPENSATED  POTENTIAL  WAS 
DETERMINED  BY  MEASURING  THE  RESISTANCE  BY  MEANS 
OF A CURRENT INTERRUPT #)	 METHOD AND SUBSEQUENTLY ADDING 




  PARTICLES  EXAMINED	 WERE    NM  IN  DIAMETER  AND WELL 
DISPERSED  4HE  DISPERSION  WAS  CON½RMED  USING  HIGH  ANGLE 



































































































































PERFORMANCE  LOSS  WAS  OBSERVED  OVER  A    HOUR  TEST  PERIOD 
WITH THE !U4I/ 02/8 SYSTEM PRIOR TO THE FUEL CELL 
&IGURE    SHOWS  THE  IN¾UENCE  OF    PPM  #/  ON  THE 
PERFORMANCE OF THE 0T# ANODES 4HE CELL POTENTIAL DECREASED 
DUE TO POISONING IN THE ABSENCE OF THE 02/8 SYSTEM AND AN 
AIR  BLEED  STREAM  (OWEVER  OF  INTEREST  IS  THE  FACT  THAT 
SIGNI½CANT #/ TOLERANCE WAS OBTAINED WHEN A  PER CENT AIR 
BLEED WAS  INTRODUCED  IN  THE  ABSENCE OF  THE  02/8  SYSTEM 
4HIS RESULT IS INCONSISTENT WITH PREVIOUSLY PUBLISHED RESULTS ;= 
!LSO  WHEN  COMPARED  WITH  THE  PERFORMANCE  OF  0T2U#  IN 

































































CELL  WITH  AND  WITHOUT  THE  !U4I/  02/8  SYSTEM  WAS 
INVESTIGATED 4HE RESULTS ARE SHOWN IN &IGURES  AND 
4HE  MG 0TCM 0T2U# ANODE YIELDED SIGNI½CANT #/ 
TOLERANCE  COMPARED  TO  THE  0T#  ANODE  IN  THE  PRESENCE  OF 
  PPM  #/  WITH  AND  WITHOUT  AN  AIR  BLEED  STREAM 
.EVERTHELESS  PPM #/ RESULTED IN A PERFORMANCE LOSS OF 
 PERCENT  M6	 AT  !CM .O SIGNI½CANT EFFECT WAS 











SHOWN  IN  &IGURES    AND    %VEN  THOUGH  0T-O#  OFFERS 
IMPROVED  #/  TOLERANCE  COMPARED  WITH  0T#  AND  0T2U# 
AT  HIGHER  #/  CONCENTRATIONS  APPROXIMATELY   
 M6	 OF THE FUEL CELL´S PERFORMANCE WAS STILL  LOST  IN THE 
PRESENCE OF  PPM #/ AND   M6	 IN  PPM #/ 
AT    !CM  WITH  OR  WITHOUT  AN  AIR  BLEED  STREAM  4HE 
DECREASE  IN  PERFORMANCE  DUE  TO  #/  POISONING  IS 
SIGNI½CANT  AND  MIGHT  IN¾UENCE  THE  APPLICABILITY  OF  THESE 
CATALYSTS  IN  COMMERCIAL  FUEL  CELL  SYSTEMS  OPERATING  ON 
CONTAMINATED  (  GAS  STREAMS  !S  IN  SECTIONS    AND   
THE  INCORPORATION  OF  A  !U4I/  02/8  SYSTEM  WAS  THE 
SUPERIOR METHOD  FOR  #/  REMOVAL    TOLERANCE  AS  IS  EVIDENT 
FROM &IGURES  AND  
!  SUMMARY  OF  THE  RESULTS  ARE  SHOWN  IN  &IGURES   
AND     4HE PRESENCE OF  THE !U4I/  02/8  SYSTEM  IN  FRONT 
OF  THE  0T#  ANODE  THE  LEAST  #/  TOLERANT  ANODE  YIELDED 
SUPERIOR RESULTS 
&ROM THE RESULTS DISCUSSED IN SECTIONS   AND  IT IS 








THEREFORE  PLAY  AN  INTEGRAL  ROLE  IN  THE  PURSUIT  TOWARDS  LARGE 
SCALE FUEL CELL COMMERCIALISATION    
)T  IS  ACKNOWLEDGED  THAT  SOME  FURTHER  WORK  IS  REQUIRED 
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